Farm-to-school (FTS) programs have become more widely adopted in recent years because of their potential to mitigate childhood obesity, as well as their economic development and educational benefits. As a result of FTS programs' diverse purposes and grassroots nature, the types of activities they encompass vary considerably from program to program and no systematic measures of impact have emerged. Furthermore, FTS programs launched in colder climate regions may be particularly challenging due to a shorter growing season and narrower range and volume of available products. In this exploratory study, we set out to learn more about the factors that lead to increased procurement of local food in FTS programs. To do this we analyze the results of three recent studies of the impact of FTS programming on school purchases of locally produced foods in Vermont, conducted in 2012 and 2013. The results of a census of FTS programs in Vermont and an evaluation of the Fresh Fruit and Vegetable Snacks program indicate that price subsidies do not necessarily increase local food procurement in Vermont, while a study of FTS programs working with food hubs in Vermont suggests that social capital in the form of viable partnerships and relationship-building holds promise for increasing the procurement of local food. Implications for FTS programming and future research are discussed.
evaluations have reported evidence of positive outcomes across a broad range of issues as a result of FTS programming. Some researchers argue that FTS can address issues of hunger and food security (Bendfeldt, Walker, Bunn, Martin, Barrow, 2011; Campbell, 2004) . Furthermore, although often limited to self-reported consumption, students in school districts across the U.S. have described a preference for fruits or vegetables after participating in FTS programs (Bontrager Yoder, Liebhart, McCarty, Meinen, Schoeller, Vargas, & LaRowe, 2014; Powers et al., 2011) . Joshi, Azuma, and Feenstra (2008) reviewed findings of the effects of FTS and found that several studies showed positive effects on student food choice and attitudes and especially on increased participation in school meals, although they called for more research to determine the sustainability of the behavior change.
Additional FTS program impacts have been suggested, including economic development opportunities (Joshi et al, 2008; Kane, Kruse, Ratcliffe, Sobell, & Tessman, 2011; Robinson-O'Brien, Story, & Heim, 2009; Tuck, Haynes, King, Pesch, 2010) , and increased farmer income (Conner, Knudson, Hamm, & Peterson, 2008) . In addition, other scholars assert that FTS affects students' appreciation of the environment through programming such as lunchroom composting, school vegetable gardens, and better understanding of the food cycle (Blair, 2009; Ratcliffe, 2007 Ratcliffe, , 2012 Robinson-O'Brien et al., 2009) .
However, the wide range of activities, diverse implementation of these activities, and frequent adaptations of programming that are typically part of FTS programs make it difficult to study these impacts. Recently both the USDA and NFSN suggested that measures of food procurement are a useful and accessible indicator of FTS success (NFSN, 2015; USDA, n.d.b) . Indeed, it has previously been suggested that local food procurement may actually serve as an indicator of improved child nutrition, as some studies have found that availability and accessibility, especially of fruits and vegetables, is related to consumption (Cullen, Baranowski, Owens, Marsh, Rittenberry, & de Moor, 2003; Hearn, Baranowski, Baranowski, Doyle, Smith, Lin, Resnicow, 1998) . It should be noted, however, that not all studies have found an association between access to fresh produce and consumption, with at least one study finding that students in two schools who chose more fruits and vegetables as a result of a new policy consumed less and wasted more (Yon, Taylor, Amin, & Johnson, 2014) . Still, the preponderance of the available evidence supports FTS's positive impacts on behavior and nutrition.
While dollars spent on local food may not capture the full range of possible FTS outcomes, procurement of local food is considered an easy-tomeasure, accessible proxy for economic and child nutrition goals. Though food procurement (measured by volume and/or expense) is a common metric, little has been published on strategies to increase local procurement. Previous research has concluded that several barriers exist to adopting or increasing local procurement (Conner, et al., 2008 (Conner, et al., , 2012 Harris, Lott, Lakins, Bowden, & Kimmons, 2012; Izumi, Wright, & Hamm, 2010) . Interviews with food-service professionals in northern states like Alaska and Michigan reveal common barriers to those experienced in a northern climate like Vermont. These barriers include the cost of local products, unreliable supply, safety and procurement regulations; the cost of maintaining multiple relationships; and the desire for single-source suppliers (Colasanti, Matts & Hamm, 2012; Harris et al., 2012; Herron, 2013; Janssen, 2014) . So while much has been written on the barriers and challenges to procuring local food for school meals, the factors that lead to increased procurement in FTS programs have not been noted in the literature.
To begin to fill this knowledge gap, we set out to explore the hypothesis that increases in procurement of local food for FTS programming may result from more from increased relationships and trust (that is, social capital) than it does from lower effective prices on local foods. Our approach included examining the results of three separate but related studies focused on FTS procurement in Vermont: (1) a census of Vermont public schools, (2) an assessment of fruit and vegetable procurement for the USDA Fresh Fruit and Vegetable Program in Vermont, and (3) an evaluation of local procurement from food hubs in Vermont by schools participating in a USDA Farm to School Implementation grant.
Methods of the Three Studies

Study 1: Vermont Statewide Census (VSC)
The first study we analyzed is a Vermont statewide census (VSC) of Vermont public K-12 schools. In VSC, data were collected through a telephone survey consisting of 15 questions conducted during the 2012-2013 school year. Eighty-six percent of the 315 public schools in the state participated (a total of 271 schools). The schools that participated were coded for school enrollment, grade levels served, free and reduced lunch eligibility rate, and whether they had received an FTS grant from the state (based on information provided by the Vermont Agency of Agriculture, Food and Markets and the Vermont Agency of Education). The overall goal of the VSC was to determine the prevalence of FTS programming and related activities in Vermont schools, so the brief telephone survey was conducted with the school representatives who could answer the questions (including receptionists, office managers, or principals). The full list of questions and additional information that were coded can be found in Table 1 , including "does your school's cafeteria serve local food?" and "are local foods indicated on school meal menus?" Schools were coded as having elementary grades if the school included one or more elementary grades and similarly, they were coded as having middle grades if they included one or more middle grades and high school if they included one or more high school grades. Some Vermont schools include more than one type of grade, such as K-8 which includes elementary and middle grades.
Frequency and bivariate analyses were performed using SPSS v.21. Bivariate analysis included chi square tests and t-tests of significance. Schools that had received a Vermont state grant to support FTS efforts since 2007 were coded and compared to schools that had never received the state grant.
Study 2: Fresh Fruit and Vegetable Snacks (FFVS)
In the Fresh Fruit and Vegetable Snacks (FFVS) study, we reviewed school purchase records submitted by Vermont schools participating in the USDA Fresh Fruit and Vegetable Program (FFVP). The goal of this study was to determine how much of the total reimbursement through FFVP was for local fruits and vegetables, as well as what types of local fruits and vegetables were purchased.
In Vermont, 115 schools (approximately one third of Vermont's 315 public K-12 schools) participated in the FFVP during the 2012-2013 school year, representing nearly 20,000 students. To be eligible to participate in the FFVP, schools must serve elementary grades, have a student body with at least 50% of students eligible for free or reduced lunch, and apply to participate in the program. Participating schools are reimbursed for the purchase price of the fresh fruits and vegetables purchased for the snack program. On the invoices they submitted for reimbursement each month, schools were asked to itemize the type of fruit or vegetable, the quantity purchased, the amount spent, and whether each item was produced in Vermont. Monthly purchase totals, product-byproduct totals, and month-by-month comparisons were performed using Microsoft Excel 2013.
Data were analyzed by coding each type of fruit and vegetable, calculating values for total monthly reimbursement for each school and the overall monthly reimbursement, as well as total reimbursement by product.
Study 3: Food Hubs and FTS
The Food Hubs and FTS study was an evaluation of a grant to the Vermont Agency of Agriculture, Food and Markets awarded by the USDA Farm to School Grant Program. As part of this grant, four Vermont regional food hubs delivered FTS technical assistance to both school food-service staff and local food producers. This assistance included but was not limited to matchmaker events to bring food service and food producers together; food safety trainings for food-service and food producers; and recipe creation using local foods. Local purchase data was collected from the participating schools by the regional food hubs during September or October 2012 (for the 2012-2013 school year) and 2013 (for the 2013-2014 school year), for a year-over-year comparison of the percentage change in local purchasing. Fifty-five schools across six counties were included in this study and represented approximately 6,000 students who participate in the National School Lunch Program (NSLP) at their school. Purchase data was provided by the food hubs in Microsoft Excel spreadsheets. All data was analyzed using Microsoft Excel 2013. 
Results
Study 1: Vermont Statewide Census (VSC)
The census of Vermont's public schools in the 2012-2013 school year revealed that they had varying degrees of FTS programming, with just over half (54%) of the schools that participated in the VSC in Vermont having a FTS program. As shown in Table 2 , 17% of these schools had received a Vermont FTS grant since 2007. Based on the records provided by the state Agency of Education, these schools had enrolled an average of 268 students. Most of the schools (78%) included elementary grades, while 41% included middle-school grades and just 17% included highschool grades. Forty-four percent (44%) of the 271 schools included in the VSC have at least half their students eligible for free or reduced-price lunch.
As shown in Table 3 , a higher percentage of those schools that received a state of Vermont FTS grant had an FTS program (80%), compared to those who had not received a grant (50%). In addition, a statistically significant higher percentage of schools that had received a state grant held taste tests, had a school garden, had farmers visit, had trained teachers in FTS, held community gatherings, and had at least a part-time staff position responsible for FTS activities. There was, however, no statistical difference in several of the elements, including schools that serve local food, highlight local foods, or promote local foods. Unlike some states, Vermont schools do not necessarily designate themselves as having an FTS program just based on their serving or promoting of local foods. 
Study 2: Fresh Fruit and Vegetable Snacks (FFVS)
In 2012-2013, the FFVS project collected data about local and nonlocal fresh fruits and vegetables purchased as part of the USDA Fresh Fruit and Vegetable program (FFVP). The results show the not-surprising seasonal ebb and flow of local purchasing of fresh fruit and vegetables for school snacks, related to when fresh products are most available in Vermont. These results further reveal that the proportion of spending on local fruits and vegetables, while always quite small, is higher in the fall and early winter months than in the spring (Figure 1 ). The FFVS also tracked the types of fruits and vegetables purchased through the Fresh Fruit and Vegetable program. Table 4 shows the highest volume (by dollar) fresh fruits and vegetables purchased by schools in the FFVP program during the 2012-2013 school year. While the USDA Fresh Fruit and Vegetable Program is not FTS programming per se, because schools are reimbursed for the full cost of the fruits and vegetables purchased, this may provide an opportunity to increase local spending on fruits and vegetables. Schools spend more on apples (both local and nonlocal) in this program than any other fruit or vegetable. The top 5 nonlocal products are all fruits, while carrots and toma- 
Study 3: Food Hubs and FTS
In the Food Hubs and FTS study, each food hub provided at least one matchmaking, safe foodhandling, and food-safety training in their area. A total of 58 schools and 165 farms participated in these activities. As a result of these activities, a best practices guide entitled Using Food Hubs to Create Sustainable Farm to School Programs was developed by the Vermont Agency of Agriculture, Food and Markets (VAAFM, 2015) . As shown in Figure 2 , there was a 58% overall increase in same-period, year-over-year spending by the 55 participating schools from fall 2012 to fall 2013.
Discussion
FTS programming has become so widespread that both the USDA and the National Farm to School Network have promoted the importance of measuring its impacts across the nation. The USDA launched a grant program to support FTS programming, providing nearly US$5 million in grants in each of the past four years (USDA, n.d.b). Grantees are expected to complete evaluation activities that attempt to measure the success of their efforts. The NFSN seeks to honor the grassroots nature of FTS programming and has developed an evaluation framework to provide guidance in measuring FTS impact without being prescriptive (NFSN, 2015) . Both USDA and NFSN embrace the multiple outcomes and areas of impact that FTS programming can have and both are engaging in the challenging effort to facilitate a better understanding of the impact of the diverse programming that makes FTS such a powerful tool for behavioral and cultural change.
Both NFSN and USDA describe increasing local procurement of school food as an element of FTS programming, although neither is prescriptive in how to increase purchasing from local producers. In this paper we provide evidence about two strategies employed to increase local purchasing for school meals in communities throughout Vermont. The results of the VSC and the FFVS studies suggest that providing subsidies (in the form of state grants) or reimbursements (through the FFVP) for local purchasing alone may not result in increased amount of local food in school meals. However, the Food Hubs and FTS study provides evidence that barriers such as quality, food safety, and availability can best be overcome through activities like matchmaking and food-safety trainings. This research implies that strategies to increase local purchasing rely more on education and partnership development than upon deep discounts or subsidies. Although establishing local partnerships and building relationships with local producers are often included in descriptions of FTS programming, the contribution of social capital to achieving FTS goals has not been clear. The results of this exploratory study set the stage for further research that may more concretely demonstrate the value of efforts to cultivate strong partnerships between food-service staff and producers.
Further, the most effective partnerships and relationships are built around addressing known barriers, such as price, availability, quality, and safety. The Food Hubs and FTS study included relationship-building activities that brought together food-service staff and producers in professional development activities that promoted better understanding of food safety, product quality, and expectations about pricing and availability. In addition, the intervention activities likely benefited from being coordinated through regional partners with existing relationships with both foodservice staff and area producers, and not just from lowering the costs of local food.
While the results presented here encourage us to believe that our hypothesis of the importance of social capital to increase local procurement may be valid, more geographically widespread research is needed, as is longitudinal research in order to confidently demonstrate the impact of intensive relationship-building in maximizing procurement of local food for FTS programs. We concede that while this research shows that price is not the only consideration, school food budgets are not elastic and increasing the purchase of locally produced food will likely need to consider financial constraints.
While FTS programming is abundant throughout the U.S., collecting the data needed to understand its effects remains a challenge. The data reviewed in this study relied primarily on foodservice purchase records. These records were not easily obtained, despite the fact that the schools have to maintain these records. Food-service directors are busy and are asked to do many small favors in the course of a day-for parents, students, teachers, and administrators-and providing records to researchers was not their highest priority. To understand the impact of FTS programming, more data and research are needed. FTS practitioners can help by looking for ways to make purchase data more accessible and by actively seeking researchers who have capacity to thoughtfully review the available data.
Limitations
Several limitations of this study should be noted.
First, while the schools in all three studies are Vermont K-12 public schools, the Fresh Fruit and Vegetable Snacks (FFVS) and Food Hubs and FTS studies provide data from only a subset of these schools; therefore they do not provide a true triangulation of the data. Second, while school food purchase data is generally reliable and schools typically must track what they purchase throughout the school year, these data should not be interpreted as a direct measure of what is consumed. It is also important to note that as a result of its complexity, the impact of FTS on local procurement is not limited to the time frame in which it is delivered. Further, this type of "far out" behavior change requires multiple and ongoing treatments, as FTS programming may show its largest impact when delivered repeatedly, year after year.
Conclusions
Increasing purchases of locally produced food is commonly a goal of FTS programming. Increased access to local food may help improve child nutrition as well as economic opportunities in the community. Efforts to increase local procurement have met with mixed results. This research suggests that addressing the cost of local food alone is not sufficient to increasing purchasing, but that programming that builds relationships between school food-service buyers and producers can result in increased local procurement.
Relationship-building takes effort. Just offering networking events likely is not sufficient to build the trusting relationships needed to change purchase patterns. In this research, the most successful intervention included professional-development opportunities in food safety and safe handling, as well as facilitated matchmaking activities between producers and buyers.
While this research was geographically limited to Vermont, the implications for practice could be applicable to any community with relatively mature FTS programming. More evidence, especially of a longitudinal nature, will be needed to fully determine the relative contributions of FTS practices to increasing local procurement. Nevertheless, the results presented here provide evidence of partnership-building as a valuable strategy to increase local procurement.
